Previous research has shown that various environmental aspects, such as a history of abuse, trauma, and pain can influence the incidence of opioid use disorder (OUD). The aims of this study were to determine risk factors associated specifically with opioid use disorder, and to identify factors that may predict treatment progress for opioid use disorder patients. Three-hundred six patients from an abstinence-based residential treatment center participated in this study. Participants completed a comprehensive battery, which included measures assessing quality of life, craving, abstinence self-efficacy, adverse childhood experiences, trauma exposure, and physical pain symptoms at treatment intake and again after 28 days of treatment. Independent t-test results showed significant differences between patients with and without opioid use disorders in social relationships, confidence abstaining from alcohol and drugs, pain intensity, and drug craving. Multiple regression analyses demonstrated that presence of an opioid use disorder predicted alcohol abstinence, social relationships, and baseline environment. Results revealed shifting attitudes towards substance use and social relationships during the opioid group's time in treatment. Cravings and urges were identified as important focuses for future treatment of opioid use disorder. Hyperalgesia was seen as an effect of extended opioid use and its impact decreased through drug abstinence. Limitations included a small sample size, a large proportion of wealthy individuals, and age differences between the two groups.
Background
Although prescription opioids help to manage acute pain after medical procedures, they are highly addictive and subject to abuse. Misuse of prescription opioids can lead to development of an opioid use disorder, with many individuals eventually turning to use of heroin and/or illicit fentanyl as their opioid use disorder intensifies and their access to prescription opioids decreases.
(National Academies of Sciences, Engineering, and Medicine, 2017) . Serious consequences, including fatal overdose, are common. In recent years, there has been a significant increase in the number of opioid-related deaths. In 2016, over 42,000 people died of opioid overdose in the United States, up 28% from 2015 (Hedegaard, Warner, & Miniño, 2017) . Moreover, these drugs impair daily functioning and can lead to blood-borne illnesses, including HIV infection and hepatitis (Skala et al., 2013) . Patients with an opioid use disorder may put their career, family, and safety at risk to obtain and use the drugs (Cragg et al., 2017) . With over eleven million people in the US having abused opioids in the past year (Volkow, 2017) , this issue warrants increased attention.
Previous research involving individuals with substance use disorders (SUDs) has suggested that a number of biopsychosocial and socioeconomic factors may increase vulnerability to developing this condition (Boscarino et al., 2010; Brown et al., 2017; Cragg et al., 2017; Edlund, Steffick, Hudson, Harris, & Sullivan, 2007; Wilsey et al., 2008) . For example, research has demonstrated a link between the experience of physical pain and presence of an opioid use disorder (OUD). One study conducted with OUD patients found that they reported higher pain levels than participants in a control group (Ives et al., 2006) . This is important because patients are often introduced to opioids for pain after a medical procedure (Ives et al., 2006) and extended use may result in development of both tolerance and physical dependence on the substance (Ives et al., 2006; Edlund et al., 2007; McCauley, Mercer, Brady, & Back, 2014) . The longer a patient has been using opioids, the more likely he or she is to develop a use disorder (Edlund et al., 2007) . In another study, those who had been using opioids for 211 days or more had a statistically higher risk of developing OUD than those who had been using opioids for less time (Edlund et al., 2007) . Patients who experience physical trauma and end up in the emergency room are twice as likely to develop opioid use disorder compared to members of the general population (Brown et al., 2017) .
Psychological trauma, including physical, mental, emotional, and sexual abuse, has also been shown to increase the likelihood of developing a substance use disorder (Mirhashem, et al., 2017 , Conroy, Degenhardt, Mattick, & Nelson, 2009 Daigre et al., 2015; Dube et al., 2013; Heffernan et al., 2000) , with just one additional traumatic event increasing a person's chances of developing a substance use disorder by 40% (Dube et al., 2013) . Various studies have shown that the presence of emotional and physical abuse are the strongest predictors of developing a SUD, especially in men (Mirhashem, et al., 2017) . Notably, while the experience of traumatic events in an individual's life can make him or her more susceptible to developing any SUD (Boscarino et al., 2010; McCauley et al., 2014) , prescription opioid use, specifically, has been associated with higher scores on inventories measuring PTSD symptoms (Meier, Lambert-Harris, McGovern, Xie, & McLeman, 2014) .
Further, though trauma can occur at any point during a patient's life, the most marked effects are shown when traumatic events occur during childhood (Conroy et al., 2009; Dube et al., 2013; Heffernan et al., 2000; Barahmand, Khazaee, & Hashjin, 2016) . In addition to any type of abuse a child might experience, parental separation, parental conflict, and parental substance abuse exponentially increase the rates of developing a SUD in the future (Conroy et al., 2009; Barahmand et al., 2016) . Opioid use disorder has been specifically associated with childhood emotional abuse (Mirhashem, et al., 2017) . Other forms of neglect and household dysfunction have a similar effect at these children age (Dube et al., 2013; Barahmand et al., 2016) . Childhood mistreatment can increase the risk of substance use by 2-3 times (Heffernan et al., 2000) .
One of the reasons trauma appears to have such a large impact on risk for SUD is due to the development of post-traumatic stress disorder (PTSD). It is common for patients with PTSD to also have diagnosis of general anxiety disorder and major depressive disorder, which are also positively correlated with the incidence of many substance use disorders (Skala et al., 2013; Boscarino et al., 2010; Mirhashem, et al., 2017; Daigre et al., 2015; Garami et al., 2017; Lai, Cleary, Sitharthan, & Hunt, 2015; Wilsey et al., 2008; Robinson, Sareen, Cox, & Bolton, 2009; Jacobsen, Southwick, & Kosten, 2001; Dore, Mills, Murray, Teesson, & Farrugia, 2012) .
Nonetheless, even when controlling for trauma and pain, some individuals appear to be at higher risk for developing a SUD than others. For example, previous research has shown that demographic risk factors include low socioeconomic status, low education level, being single, and being male (Skala et al., 2013; Edlund et al., 2007; Robinson et al., 2009; Dore et al., 2012) .
Some studies have shown that race may also have an impact on developing a SUD, but the results across studies have been inconclusive (Ives et al., 2006; Edlund et al., 2007; Robinson et al., 2009 ). In addition, multiple studies have found that one of the largest predictors of OUD specifically is past or present addiction to another substance (Skala et al., 2013; Boscarino et al., 2010; Ives et al., 2006; Lai et al., 2015; Domino et al., 2005) . This seems to be due to the fact that many substance use disorders have similar risk factors, such as family history, mental illness, and trauma (Skala et al., 2013; Boscarino et al., 2010; Ives et al., 2006; Lai et al., 2015; Domino et al., 2005) .
However, despite the extensive research done on risk factors for SUDs, and the drastically increasing prevalence of OUD, there has yet to be a study documenting psychosocial correlates exclusive to the development of OUD (alone or when co-occurring with other SUDs). Although studies of individuals with OUD exist, few studies have compared patients with OUD to those with other substance use disorders. Furthermore, no studies found have examined group differences among patients currently participating in abstinence-based residential treatment for SUD. The only studies found that address group differences are those that identify differences between substance use disorder patients and a control group.
Abstinence-based treatment requires patients to be admitted to inpatient programs while refraining from all illegal addictive substances. Most patients with OUD are treated in outpatient settings, using agonist (i.e., methadone) or partial agonist (buprenorphine) maintenance therapies (Rosenblum et al., 2003) , resulting in a dearth of data regarding how patients with OUD fare in abstinence treatment compared to those with other SUDs. Indeed, in all previous studies found, the participants with OUD were recruited from methadone clinics. This introduces important limitations to the research because patients treated with methadone have been shown to report higher levels of pain compared to OUD patients in abstinence-based residential treatment facilities (Rosenblum et al., 2003) . Additionally, methadone is a full µ opioid receptor agonist, meaning that the patients do not implement or maintain an opioid-free lifestyle during treatment (Rosenblum et al., 2003) .
Therefore, the aims of this study were to identify: 1) psychosocial risk factors that are uniquely associated with seeking treatment for an opioid use disorder, and 2) predictors of treatment progress for individuals with opioid use disorders compared to patients with other substance use disorders. It was hypothesized that patients undergoing residential treatment for OUD would report higher pain intensity, increased history of emotional abuse, and higher rates of posttraumatic stress disorder compared to those with other SUDs. According to the literature, opioidinduced hyperalgesia can lead to an increased pain level after the prolonged use of opioid drugs (Silverman, Hansen, Lee, Patel & Manchikanti, 2011) . Therefore, OUD patients, who have been using these drugs for a long period of time may feel more pain due to this effect than non-OUD patients. Once OUD patients stop taking the opioids, their pain levels should subside (Silverman et al., 2011) . Since methadone is an opioid, this would explain why patients treated in methadone clinics have higher levels of pain than OUD patients in abstinence-based programs. In addition to pain, secondary analyses examined other differences in predictors of treatment progress between the two groups as well.
Methods

FACTORS ASSOCIATED WITH OPIOID USE DISORDER DIAGNOSIS AND TREATMENT PROGRESS _____________________________________________________________________________________
University of Florida | Journal of Undergraduate Research | Volume 21, Issue 1 | Fall 2019
Measures
The following measures were used in a comprehensive treatment battery within three days of patient admission to evaluate initial symptom severity. Each measure was completed again after 28 days of treatment, with the exception of the ACES and LEC-5, which assessed historical experiences that should not have changed over the previous 28 days. Differences between initial scores and follow-up scores were used to assess treatment progress. each question corresponds to a specific subcategory. Each item is scored 1-5. A higher score indicates a higher quality of life. The WHOQOL-BREF was piloted and field tested around the world and has good psychometric properties. penn alcohol craving scale (pacs). The PACS (Flannery, Volpicelli, & Pettinati, 1999 ) is a 5item questionnaire that measures alcohol craving during the past week. This includes frequency, intensity, and duration of cravings as well as an indication of craving level overall. Each question is scored on a scale of 0-6. A higher score indicates a higher level of craving. The PACS has a high reliability, construct validity, discriminative validity, and predictive validity. alcohol abstinence self-efficacy (aase). The AASE (DiClemente, Carbonari, Montgomery, & Hughes, 1994) is a self-report measure that assesses patients' confidence in their ability to abstain from alcohol in various high risk situations. The four subscales include: Negative Affect, which measures abstinence when patients are feeling bad, Social/Positive, which measures confidence in abstaining in social situations, Physical and Other Concerns, which measures abstinence during physical distress, and Withdrawal and Urges, which measures ability to abstain despite cravings. Each subscale has 5 questions, for a total of 20 questions. Items are scored using a 1-5 Likert Scale, leading to scores ranging from 5-25 in each of the four categories. The higher the score, the more confident the patient is in their ability to abstain from alcohol. drug abstinence self-efficacy (dase). The AASE was adapted for the present study to assess confidence ability to abstain from drug use. post-traumatic stress disorder checklist (pcl-5). PCL-5 (Blevins, Weathers, Davis, Witte, & Domino, 2015) was developed to assess DSM-5 symptoms of PTSD. It has displayed solid internal consistency (alpha = 0.94), high test-retest reliability (r=0.82), and strong convergent (rs=.74 to 0.85) and discriminant validity (rs=.31 to 0.60). Each item is scored from 0-4, with a total score ranging from 0-80. A higher score indicates a higher severity of PTSD symptoms. life events checklist (lec-5). The LEC-5 (Weathers et al., 2013) is a 17-item inventory that assesses lifetime exposure to traumatic events. Patients are asked to indicate whether each event happened to them personally, they witnessed it happening to someone else, they learned about it, it happened as part of their job, they are not sure, or it does not apply to them. For this study, only events that happened to the individual personally were counted, creating a range of possible scores from 0-17, with a higher score indicating a higher number of traumatic events. 
Procedure
The experimental design was a case control study. Patients at a residential substance use disorder treatment facility completed the aforementioned measures as part of a comprehensive assessment administered within 3 days of intake as a part of their clinical standard of care. Instructions were given orally by a member of the assessment team, each of whom was trained to deliver the instructions using a script. The assessments were then reviewed by the assessment team member for missing data. Assessments were repeated when patients reached 28 days in treatment. Treatment consisted of a partial hospitalization program requiring an assigned individual therapist and group therapy. Patients were also able to attend optional supplementary activities, such as music therapy, cognitive behavioral therapy, and AA/NA meetings. Although optional, patients were highly encouraged to attend the supplementary activities, and did, so dosing of these and the required treatment were about the same in all participants. Those who wished to participate in the research study agreed to have their clinical assessment data exported anonymously for analysis. Consent to participate in the research study was obtained in a separate appointment, with 87% of patients providing consent. Treatment was not affected by their decision to participate in the research and no incentives were offered. The sample was divided into: 1) individuals with any opioid use disorder, whether or not they had a co-occurring substance use disorder involving alcohol or other drugs (OUD group), and 2) individuals with a substance use disorder that did not meet diagnostic criteria for OUD (non-OUD group), based on clinical interview by a physician specializing in addiction medicine.
Results
Independent samples t-tests comparing the non-OUD group and the OUD group demonstrated a significant age difference between groups. The mean ages for the opioid and non-opioid groups were 36.4 years and 40.4 years, respectively (p = .04). There were no gender differences between groups, with 39 (20.7%) of the 188 men and 30 (25.6%) of the 117 women diagnosed with OUD.
There were no significant differences between the groups in terms of education, race, ethnicity, or history of or current tobacco use.
Independent samples t-tests demonstrated significant differences between the OUD and non-
OUD groups at baseline and after 28 days of treatment, with patterns suggesting different levels of initial symptom severity and treatment response. Initial symptom severity was indicated with the measures provided above. Treatment response was analyzed by comparing initial scores on the various measures to the scores at the 28-day follow-up. In terms of pain intensity, at baseline, the OUD group had significantly higher pain levels compared to the non-OUD group (t = -2.114, p = .04). However, after 28 days, there were no significant differences between the opioid and non-opioid groups. Conversely, when examining craving, patients in both groups had similar scores at baseline; however, after 28 days of treatment, the non-OUD group showed a trend toward greater improvement, with the OUD group reporting slightly higher levels of cravings by comparison (t = -1.902, p = .06). There were no significant differences between groups on selfreported exposure to adverse childhood experiences (ACE questionnaire), lifetime exposure to traumatic events (LEC-5), or symptoms of posttraumatic stress disorder (PCL-5).
With regard to abstinence self-efficacy, at baseline, the OUD group scored lower than the non-OUD group on the DASE Negative Affect subscale (M = 11.8 vs. M = 14.6, t = 2.404, p < .02), Physical Concerns subscale (M = 13.1 vs. M = 16.5, t = 3.160, p < .01), and Withdrawal and Urges subscale (M = 12.4 vs. M = 15.7, t = 3.015, p < .01). After 28 days, there were no differences between groups on the DASE Negative Affect subscale. However, the OUD group still reported significantly less abstinence self-efficacy related to DASE Withdrawal and Urges (M = 19.3 vs. M = 21.2, t = 1.981, p = .05) and showed a trend toward less abstinence selfefficacy related to DASE Physical Concerns (t = 1.884, p = .06). For the DASE Social/Positive subscale, the groups did not differ at baseline. However, after 28 days, the non-OUD group demonstrated a trend toward higher abstinence self-efficacy in this area (t = 1.941, p = .06).
However, the OUD group reported higher alcohol abstinence self-efficacy than the non-OUD group (M = 18.6 vs. M = 15.3) on the AASE Withdrawal and Urges subscale (t = -2.915, p < .01) and the AASE Negative Affect subscale (M = 17.6 vs. M = 14.1, t = -3.013, p < .01). The OUD group also demonstrated a trend toward higher alcohol abstinence self-efficacy on the AASE Physical Concerns subscale (t = -1.861, p = .06). However, there were no significant differences between the groups on the AASE Social/Positivity subscale. Additionally, after 28 days in treatment, there were no differences between groups in alcohol abstinence self-efficacy for any subscale.
With regard to quality of life, there was no significant difference between the groups at baseline. However, at the 28 day follow-up, the OUD group (M = 15.3) had a significantly higher social relationships score than the non-OUD group (M = 14, t = -2.034, p = .04).
To compare treatment progress between groups, multiple regression analyses were used to predict scores following 28 days of treatment while controlling for baseline scores in step 1 and entering group designation (i.e., OUD group vs. non-OUD group) in step 2. Results demonstrated that improvement on the AASE Social/Positive subscale was significantly associated with group designation (R 2 = 0.16,  R 2 = .03, p = .05). Additionally, improvement in scores on the WHOQOL-BREF environmental subscale were also significantly predicted by SUD group (R 2 = 0.26,  R 2 = .02, p < .05). No other measures demonstrated significant results.
Discussion
Results of the current study provide interesting information regarding how the lived experience of SUD treatment may differ between individuals with OUD and those with other SUDs. There were no differences between groups in exposure to ACEs, trauma, or PTSD symptoms. This is mostly likely due to the fact that trauma has a similar effect on the development of all SUDs, not just OUD. Because past studies focused on comparing patients with SUDs to a control group, the differences between different SUDs could not be seen. Therefore, in this study, when comparing OUD and SUDs, it is able to be seen that the development of all SUDs are similarly affected by traumatic experiences.
On the other hand, consistent with previous research, the OUD group reported higher pain levels at baseline. However, this difference disappeared over 28 days of treatment, which may indicate abstinence-induced resolution of the hyperalgesia associated with prolonged usage of opioid drugs. As stated in previous research, this pain is often introduced during a medical procedure or trauma and perpetuated through opioid-induced analgesia. As a result, the initial hypothesis is only partially supported, as only pain severity was uniquely associated with OUD.
When used to estimate patient scores at follow-up, three areas were successfully predicted based on group designation: alcohol abstinence, social relationships, and the quality of their home environment. These results support the aforementioned literature. However, there were many other differences in treatment outcomes and treatment progress for OUD and non-OUD patients that proved to be significantly different for the two groups. Previous research has shown that patients with opioid use disorder tend to have more intense cravings and withdrawal symptoms. In this study, the OUD group reported lower drug abstinence self-efficacy at baseline, as well as higher craving and lower drug abstinence self-efficacy after 28 days of treatment. However, the OUD group did not display a generalized lack of self-efficacy. Indeed, they reported higher efficacy related to abstaining from alcohol at baseline, though this difference disappeared after 28 days of treatment as the OUD self-efficacy scores declined and resembled the scores of non-OUD patients.
One explanation may be that these patients likely entered treatment to address their opioid usage, and may not have considered their alcohol use to be a major issue. However, during treatment, they learn about the importance of abstaining from all illicit mood-altering substances, putting them in a mindset similar to patients entering treatment for a primary alcohol use disorder or other SUD. With this frame of mind, OUD patients are more likely to take steps to reduce their alcohol usage as well, one of which is looking at the reality of their ability to abstain from it.
Interestingly, the OUD group reported greater improvements in their social relationships following 28 days of treatment. However, they also noted less improvement in their ability to abstain from drug use in social/celebratory situations. Often times, OUD patients have friends or family members who also use opioid drugs (Cragg, 2017; Domino, 2005) . With these findings, it can be inferred that as the patients' relationships with their families and friends are improving, they may feel more pressure to engage in taking these drugs in a social setting. The reason this is more likely to happen for OUD patients than non-OUD patients is unknown, and could be an area of future research.
Conclusion
As a result of the worsening opioid epidemic, the goals of this study were to identify risk factors unique to OUD and predictors of treatment progress for these patients compared to other SUD patients. It was hypothesized that pain severity, a history of emotional abuse, and the presence of PTSD symptoms would all be higher in OUD patients. However, with the use of a comprehensive psychometric assessment battery, it was determined that pain intensity and pain interference were the only risk factors unique to OUD from the original hypothesis, which was most likely introduced through some kind of trauma and continued through opioid-induced hyperalgesia. When analyses were done to assess treatment progress, they showed that OUD patients were less likely to take their alcohol usage seriously before they enter treatment, but began to as they progressed through treatment. They also tended to begin treatment at a lower self-efficacy of abstaining from their drugs, but increased to be on par with other non-OUD patients by the 28-day follow-up. These results show that abstinence-based treatment can be an effective option for OUD patients. However, OUD patients tend to struggle more with withdrawal and craving management. They also are less likely to believe they will abstain from drug use in social situations. Finally, multiple regression analyses found that that presence of an OUD at baseline predicted alcohol abstinence, social relationships, and baseline environment scores at follow-up. Finding a way to emphasize and effectively address these issues for OUD patients will be imperative to improving their overall treatment outcomes in the future.
Limitations
Although this study was able to add information to the body of knowledge surrounding different types of SUDs, there were still some limitations with it. The generalizability of the study may be limited by the fact that the sample was more highly-educated and less diverse than the general population, and all participants were able to afford at least 28 days of residential treatment for SUD. The small but significant age difference between the OUD and non-OUD may be a confounding factor influencing results. In addition, participants were recruited from a community treatment center, so groups were not entirely distinct. Many of those included in the OUD group also had other SUD diagnoses, and some participants may have been receiving medications to assist with relapse prevention (e.g., buprenorphine, naltrexone, acamprosate). The use of exclusively self-report measures also introduced potential biases, and limiting the data collection to only the first 28 days of treatment precludes the ability to make conclusions regarding treatment outcome. Finally, the relatively small sample, coupled with the large number of analyses conducted, increased the likelihood of Type I error.
In order to overcome these limitations, studies in the future should include a greater number of patients and look at the entirety of patients' time in treatment. Furthermore, analysis of a sample that represents individuals of lower socioeconomic status, especially those without insurance, may provide more robust, generalizable results.
